INTRODUCTION {#sec1-1}
============

Fear is usually defined as an individual\'s response to an actual threatening event or a dangerous situation to protect one\'s life.\[[@ref1]\] An existing specific stimulus like injection or drilling can provoke dental fear.\[[@ref2]\] Dental anxiety refers to patient\'s specific reaction toward stress associated with dental treatment in which the stimulus is unknown, vague or not present at the moment.\[[@ref2][@ref3]\] Regardless, in both these situations the patient\'s emotional reactions could be practically similar.\[[@ref4]\]

Dental anxiety is a major complication for both patient and dentist.\[[@ref5]\] This apprehension leads patients to postpone or cancel dental visits or avoid treatment entirely.\[[@ref5][@ref6]\] It is confirmed that anxious patients have more decayed, missing and less filled teeth in comparison to nonanxious patients.\[[@ref7]\] Their poorer oral health status can have negative effect on their social life.\[[@ref8][@ref9]\] Furthermore, treating anxious patients might take more time; it is hard to manage them during the procedure and they are often unsatisfied with their treatment.\[[@ref5]\] Anxiety can effect patient/dentist relationship and result in misdiagnosis.\[[@ref10]\] Dentists claim that such patients are important sources of stress that can compromise their practice.\[[@ref11]\]

Dental anxiety is prevalent worldwide and not limited to a population or country.\[[@ref12]\] Depending on the population and the measurement technique, 2.5-20% people endure high dental anxiety.\[[@ref13][@ref14]\] It is evaluated that 80% Americans have some anxiety regarding dental treatment and 5-14% them feel intense dental anxiety.\[[@ref15]\] Many studies ascertain that dental anxiety is more common in women.\[[@ref1][@ref3][@ref6][@ref15]\] In addition, it has reported that anxiety subsides with age.\[[@ref16]\] Some studies claim that patients with higher education experience less anxiety during dental procedures.\[[@ref3][@ref16]\] A study indicated that previous traumatic experience is a significant commencing factor in dental anxiety and fear.\[[@ref16]\]

Dentists do not usually screen dental fear. A study in England showed that only 20% of dentists who were interested in treating patients with dental fear, had used a screening method to evaluate their patients' level of fear.\[[@ref17]\]

Prior to treatment, dentists should be able to detect patient\'s level of anxiety and fear so they can use appropriate management options.\[[@ref4]\] Thus, several scales have been developed for this intention. Dental fear survey (DFS) for example, is a questionnaire that contains many questions and is proper for research purposes rather than clinical screening.\[[@ref18][@ref19]\] Another scale is Corah\'s Dental Anxiety Scale (CDAS).\[[@ref20]\] This scale does not contain any questions about local anesthetic injection, which is a major anxiety source for some patients.\[[@ref21]\] Modified Dental Anxiety Scale (MDAS), is established by Humphris *et al*.\[[@ref22]\] based on the CDAS and comprises a question about local anesthetic injection. MDAS is the most accepted questionnaire for assessing dental anxiety in the UK.\[[@ref23]\] It is valid, reliable and has good psychometric properties. Answering is easy, quick, not anxiety provoking and therefore suitable for clinical uses.\[[@ref24][@ref25][@ref26]\] In younger children vocabulary, understanding and emotions are not fully developed so using DFS and MDAS are limited to adults.\[[@ref27]\]

The purpose of this study was to evaluate the dental anxiety and fear in patients and their relation to age, gender, educational level, past traumatic experiences, and frequency of dental visits.

MATERIALS AND METHODS {#sec1-2}
=====================

This cross-sectional study was conducted in Dental School of Isfahan University of Medical Sciences. Samples were made up from 473 patients who were attending dental school clinic during 9 months of study period. After checking in, each patient was provided with a survey form and was asked to answer the questions. All the participants were informed about the confidentiality of their answers. Inclusion criteria were age of 18 and above and agreement to participate in the study. Exclusion criteria were intellectual disability and not having completed the survey form.

The measuring method was a survey form including three sections. First section contained questions concerning sociodemographic information (age, gender, and educational level) and data about frequency of dental visits (every 6 months, every year, sometimes, when there is an emergency), reasons for irregular attendance (high costs, lacking of time, not needing treatment, fear) and existence of past traumatic experiences. Second section was a Farsi version of MDAS. This scale includes 5 brief multiple choice questions and concerns patients' anxiety in the fallowing situations:

Anticipating a visit to dental clinic,Waiting in the dentist\'s office for treatment,Waiting in the dental chair for drilling of teeth,Waiting in the dental chair for scaling the teeth, andWaiting in the dental chair for receiving a local anesthetic injection.

Possible answers could range from "nonanxious" with a value of 1, to "extremely anxious" with a value of 5. Summation of values for all answers assembles a score for level of dental anxiety with a minimum of 5 and maximum of 25. Patients with scores of 11 or more are considered dentally anxious. Scores from 11 to 14 reflect moderate anxiety; and scores from 15 to 19 show high anxiety. In this scale, high levels dental anxiety that may need special attention, is designated with an experimentally established cut-off value of 19 and above.\[[@ref17]\]

Third section was a Farsi version of DFS questionnaire. This scale includes 20 questions in three components:

Avoidance of dental treatment,Physiologic reactions to the dental treatment,Fear aroused by different dental procedures.

Each question is provided with 5 possible answers ranging from 1 to 5.\[[@ref18]\] Scoring 3 or more for each question indicates patient\'s fear and scoring 1 or 2 for a question expresses that patient isn't fearful in the particular situation. Summation of answers constructed a score for level of dental fear that ranges from 20 to 100.

The survey form was designed based on literature,\[[@ref3][@ref5]\] with the counseling of professors of endodontic department and a psychiatrist. The MDAS and DAS questionnaires were first translated into Persian and then re-translated back to English by a psychiatrist, which established their reversibility.

A group of psychiatrists and professors of endodontic department evaluated content validity of the two questionnaires. Validity and reliability of English versions of MDAS and DFS are proven to be good in many studies.\[[@ref18][@ref24][@ref28]\] Moreover, a pilot study was conducted to evaluate validity and test-retest reliability of Farsi versions of MDAS and DFS (Cronbach\'s α = 0.8). Data were analyzed using SPSS software, version 15 (SPSS Inc, Chicago, IL) by means of statistical analyzes *t*-test, ANOVA, Pearson and Spearman correlation tests. Statistical significance was defined at *P* \< 0.05.

RESULTS {#sec1-3}
=======

The sample consisted of 158 males (33.4%) and 315 females (66.6%) with a mean age of 32.5 ± 11 years for both sexes. The majority of the subjects (38.3%) were 26-35 years old. The proportion of regular attendee (16.5%) was less than irregular attendee (83.5%) \[[Figure 1](#F1){ref-type="fig"}\]. The major reason given by 50.5% of the subjects for not attending the dentist regularly was "cost" while 25.7% thought that "treatment was not needed." Only minority of the subjects delayed or avoided treatment because of "lack of time" (15%) or "fear" (8%).
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The prevalence of dental anxiety among the study population was 58.8%. Based on severity of dental anxiety, 27.2%, 19.1% and 12.5% were found to be moderately, highly and extremely anxious, respectively.

The general question of DFS (how fearful are you of having dental work?) showed that about 39.6% the subjects reported some fear. Of these, 10.8% had a high dental phobia compared to 28.8% being slightly to moderately fearful of dental treatment.

The individual item frequencies of MDAS showed that the majority of men were "slightly anxious" with all items in the questionnaire except for sitting in the waiting room that most of them were "relax" \[[Table 1](#T1){ref-type="table"}\]. The majority of women were "slightly anxious" with all items in the questionnaire with exception of visiting the dentist tomorrow that they were "fairly anxious" \[[Table 1](#T1){ref-type="table"}\].

###### 

Item frequency breakdown of MDAS across men and women (number \[%\])
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The total of MDAS and DFS scores were 12.34 ± 4.74 and 41.16 ± 15.96, respectively. Women demonstrated significantly higher MDAS scores (*P* \< 0.001) and DFS scores (*P* = 0.003) than men \[[Table 2](#T2){ref-type="table"}\]. No correlation was found between age and MDAS (*r* = −0.08, *P* = 0.07) and DFS (*r* = −0.03, *P* = 0.53) \[[Table 2](#T2){ref-type="table"}\]. The results showed that education had no significant effect on dental anxiety (*r* = −0.046, *P* = 0.32) and dental fear (*r* = −0.017, *P* = 0.79) \[[Table 2](#T2){ref-type="table"}\]. Independent *t*-test demonstrates that MDAS scores in patients with previous traumatic experiences (13.9 ± 4.9) were significantly (*P* \< 0.001) higher than the patients without bad experiences (11.5 ± 4.3). Furthermore, DFS scores in patients with previous traumatic experiences were (47.4 ± 17.03) and in patients without bad experiences were (37.9 ± 13.7). This difference was statistically significant (*P* \< 0.001).

###### 

Mean and standard deviation of MDAS and DFS scores breakdown across gender, age and educational levels
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There was an inverse relationship between frequency of dental attendance and anxiety (*r* = −0.128, *P* = 0.008).

DISCUSSION {#sec1-4}
==========

The prevalence of dental anxiety in the present study was found to be 58.8%, which suggests that despite the technological advances made in modern dentistry, anxiety associated with dental treatment was widespread in the study population. Prevalence was higher than that reported in studies done by Do Nascimento *et al*. (23%),\[[@ref16]\] Malvania and Ajithkrishnan (46%).\[[@ref29]\] However, it was less than the study conducted by Madfa *et al*. (63%).\[[@ref30]\] This difference can be attributed partly to the methodological differences or geographical variation. Furthermore, overall level of fear of dental work among our population was similar to the Saudian population.\[[@ref13]\]

About 16.5% of the subjects claimed to visit the dentist on regularity. This figure is low compared with the figures reported in the developed countries (50-72%).\[[@ref31]\] The level of dental anxiety has been reported to effect dental attendance rate.\[[@ref31]\] An inverse relationship between frequency of dental attendance and anxiety was evident in this study because regular attendee had less anxiety than irregular attendee. This finding was in agreement with two previous studies.\[[@ref3][@ref5]\]

The levels of anxiety shown during sitting in the waiting area and chair before having dental treatment demonstrate the need for well-trained supporting staff to be aware of the anxious patients. However, memory of dental experiences is extremely powerful and painless dental experiences following bad experience may not overcome perceived dental anxiety in the short term.\[[@ref5]\] In a study conducted by Do Nascimento *et al*.,\[[@ref16]\] it was found that people with previous traumatic dental experiences showed higher levels of dental fear and anxiety. This finding is consistent with the results of the present study.

In previous studies, dental anxiety has been frequently reported to vary with sex, age, education and social class.\[[@ref3]\] In this study, the relation between patients' sociodemographic factors (including age, gender and education) and MDAS and DFS scores was surveyed. The results of the study showed no statistically significant difference in anxiety levels between the age groups. In previous reports which are in compatible with our results, Humphris *et al*.,\[[@ref3]\] Do Nascimento *et al*.,\[[@ref16]\] Stabholz and Peretz\[[@ref32]\] reported that age was strongly associated with dental anxiety and younger subjects were more anxious than older ones. However, Kanegane *et al*.,\[[@ref33]\] Erten *et al*.,\[[@ref6]\] Malvania and Ajithkrishnan\[[@ref29]\] and Arslan *et al*.\[[@ref1]\] found similar results with our study. In their report, Kanegane *et al*.\[[@ref33]\] explained their finding with the small number of patients over 50 years of age. Furthermore, the majority of subjects in the studies conducted by Arslan *et al*.\[[@ref1]\] and Erten *et al*.\[[@ref6]\] were young. For the present survey, the youngest age of patients was 18 with the average age being 32.5 ± 11. This, therefore, may be a reasonable explanation why anxiety levels for the age groups showed no difference.

In the literature, although Kanegane *et al*.\[[@ref33]\] reported no relation between gender and dental anxiety, many authors have shown that dental anxiety is more common in women.\[[@ref1][@ref3][@ref5][@ref6][@ref16][@ref27][@ref32]\] The result of our study is similar to the most recent reports that females demonstrate higher levels of dental anxiety than males. This difference may be explained by women being more able to express their feelings of fear. In addition, physiological conditions such as social phobia, panic, depression, stress, and fear are more common in females and dental anxiety may be associated with such emotions.\[[@ref1]\]

Patients with higher educational levels may have better oral health or visit the dentist more regularly.\[[@ref1]\] In studies conducted by Humphris *et al*.,\[[@ref3]\] Erten *et al*.\[[@ref6]\] and Do Nascimento *et al*.\[[@ref16]\] it\'s found that higher education leads to a reduction in dental anxiety. However, in our study, differences in educational level did not influence the dental anxiety level as was the case in the studies of Arslan *et al*.\[[@ref1]\] and Kanegane *et al*.\[[@ref33]\]

The present cross-sectional study has been conducted on a limited population who referred to Isfahan dental school during the study period. These patients had lower economical and educational levels; therefor studies on larger populations are needed to reveal prevalence and enormity of dental fear and anxiety in the society. Also further studies with different designs should be accomplished to investigate different commencing factors of dental anxiety and fear.

CONCLUSIONS {#sec1-5}
===========

In this study, it was observed that anxiety associated with dental treatment was widespread in the study population. Dental fear and anxiety were not affected by age or education level. Dental anxiety levels of females were higher than males. In addition, people who visit the dentist more regularly were less anxious and having previous traumatic dental experiences can cause more anxiety.
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